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[Object] To obtain a lamp emitting light of apparently white color by combining hght-emitting 
diodes of two types. 
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[Structure] A light-emitting portion of amber light-emitting diodes and a light-emitting portion of 
blue light-emitting diodes are arranged so as to form a single light-emitting surface. With such a 
configuration, the blue light-emitting diodes are arranged at a ratio of one blue light-emitting 
diode per 4-8 amber light-emitting diodes in the light-emitting surface, and the electric current 
flowing in the blue light-emitting diodes is set with respect to the light current flowing in the 
amber light-emitting diodes in such a manner that the color of light emitted by an almost the entire 
front surface of the light-emitting surface seems to be a natural white light. 

[Effect] The replacement of lamp is made practically unnecessary over the entire service life of 
devices in which the lamp is installed. The lamp can be employed in a wide range include 
illumination lamps, railroad signal lamps, display lamps for vehicles, and the like. 

[Utility Model Claims] 

[Claim 1] A white color lamp in which a light-emitting portion of amber light-emitting diodes and 
a light-emitting portion of blue light-emitting diodes are arranged so as to form a single light- 
emitting surface. 

[Claim 2] The white color lamp as described in claim 1, wherein the blue light-emitting diodes are 
arranged at a ratio of one blue light-emitting diode per n amber light-emitting diodes in said light- 
emitting surface. 

[Claim 3] The white color lamp as described in claim 2, wherein n is 4 through 8. 

[Claim 4] The white color lamp as described in any of claims 1 through 3, wherein the electric 
current flowing in the blue Hght-emitting diodes is set with respect to the light current flowing in 
the amber light-emitting diodes in such a manner that the color of light emitted by an almost entire 
front surface of said Hght-emitting surface seems to be a natural white light. 
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[Claim 5] The white color lamp as described in any of claims 2 through 4, wherein the blue light- 
emitting diodes are arranged almost in the center of said light-emitting surface and the amber 
light-emitting diodes are arranged on the periphery of the light-emitting surface. 

[Claim 6] The white color lamp as described in any of claims 2 through 4, wherein the blue light- 
emitting diodes are arranged almost equidistantly on said light-emitting surface and the amber 
light-emitting diodes are arranged on the periphery of the light-emitting surface. 

[Claim 7] A white color lamp in which a light-scattering lens is provided on the front surface of 
the white color lamp described in any of claims 1 through 6. 

[Claim 8] An illumination lamp described in any of claims 1 through 6. 

[Claim 9] A railroad signal lamp described in any of claims 1 through 6. 

[Claim 10] A back lamp for automobiles as described in any of claims 1 through 6. 

[Claim 1 1] A daylight headlamp for automobiles as described in any of claims 1 through 6. 

[Claim 12] A road marking lamp described in any of claims 1 through 6. 

[Claim 13 1 A white light lamp for a photoelectric bulletin board as described in any of claims 1 
through 6. 

[Brief Description of the Drawings] 

FIG. 1 illustrates a circuit configuration of the first embodiment of the present utility 

model 

FIG. 2 is a front view illustrating the arrangement of light-emitting diodes in the first 
embodiment of the present utility model. 

FIG. 3 is a partial sectional view of the side surface illustrating the configuration of the 
first embodiment of the present utility model. 

FIG. 4 is an exploded perspective view illustrating the entire configuration of the first 
embodiment of the present utility model. 

FIG. 5 is a front view illustrating the structure of the second embodiment of the present 
utility model. 

FIG. 6 is a partial cross section illustrating the configuration of the second embodiment of 
the present utility model. 
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[Legends] 
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FIG. 5 
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[Detailed Description of the Utility Model] 
[0001] 

[Field of Industrial Utilization] 

The present utility model is suitable for back lamps of automobiles, daytime headlamps of 
automobiles, and the like. The present utility model relates to a technology of combining output 
light emitted by light-emitting diodes with different colors of emitted light to obtain a color which 
appears to be different from each of those colors. 

[0002] 

[Prior Art Technology] 

A technology has been known by which output lights of light-emitting diodes with two 
different colors are arranged in one light-emitting surface to obtain a lisht-emitting surface with a 
color different from each of those colors. Signal lamps, display lamps, beacon lamps, and other 
devices using such a technology have already been marketed. Because the service life of light- 
emitting diodes is much longer than that of incandescent lamps, the service life of the lamp 
essentially becomes equal to the service life of the device in which the lamp is installed. It is a 
great advantage of such lamps that they require no replacement. 
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[0003] 



Further, blue light-emitting diodes have recently been developed and can be readily 
purchased. In order to form a white-light lamp by combining light-emitting diodes, a combination 
of light-emitting diodes of three types (red, green, blue) has been considered necessary. The 
development of blue light-emitting diodes led to practical use of indoor white light lamps 
combining the light-emitting diodes of three types (red, green, blue) (Japanese Patent Application 
Laid-open H6- 175600). 

[0004] 

[Problems Addressed by the Utility Model] 

White light lamps are used for a wide range of applications such as illumination lamps, 
signal lamps for railroads, back lamps of automobiles, headlamps of automobiles, road guide 
lamps, white light lamps for photoelectric bulletin board, and the like. The white lamps based on 
the combination of three colors (red, green, blue) that have found practical use are perfectly 
suitable for indoor applications. However, they cannot produce brightness required for a variety 
of the above-described applications. Moreover, none of the white color lamps suitable for the 
aforesaid application field was based on a combination of light-emitting diodes of two types. 

[0005] 

It is an object of the present utility model to provide a device in which a combination of 
hght-emitting diodes creates an apparently white color lamp. It is another object of the present 
utility model to implement a white color lamp based on the combination of light-emitting diodes 
of two types. It is yet another object of the present invention to provide a white color lamp which 
requires no replacement over the entire service life of the device in which the lamp is installed. 
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[0006] 

[Means to Attain the Objects] 



A specific feature of the present utility model is in that an apparently white color is 
obtained by combining output lights of Hght-emitting diodes of two types with different colors of 
emitted light. 

[0007] 

Thus, the present utility model provides a white color lamp in which a light-emitting 
portion of amber Hght-emitting diodes and a light-emitting portion of blue hght-emitting diodes 
are arranged so as to form a single light-emitting surface, 

[0008] 

It is preferred that the blue hght-emitting diodes are arranged at a ratio of one blue hght- 
emitting diode per n amber Hght-emitting diodes in the Hght-emitting surface, wherein n is 4 
through 8. It is also preferred that the electric current flowing in the blue Hght-emitting diodes is 
set with respect to the Hght current flowing in the amber Hght-emitting diodes in such a manner 
that the color of Hght emitted by an almost the entire front surface of the Hght-emitting surface 
seems to be a natural white Hght. Further, a configuration can be used in which the blue Hght- 
emitting diodes are arranged almost in the center of the Hght-emitting surface and the amber Hght- 
emitting diodes are arranged on the periphery of the Hght-emitting surface, or in which the blue 
Hght-emitting diodes are arranged ataiost equidistantly on the Hght-emitting surface and the amber 
Hght-emitting diodes are arranged on the periphery of the Hght-emitting surface. A Hght-scattering 
lens can be provided on the front surface of the white color lamp. 

[0009] 

The white color lamp in accordance with the present utihty model can be used in a wide 
range of appHcation, for example, for an fflumination lamp, a railroad signal lamp, a back lamp for 
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automobiles, a daylight headlamp for automobiles, a road marking lamp, and a white light lamp 
for a photoelectric bulletin board. 

[0010] 
[Operation] 

A light-emitting portion of amber light-emitting diodes and a light-emitting portion of blue 
light-emitting diodes are arranged so as to form a single light-emitting surface. An apparently 
white color can be obtained by controlling the arrangement ratio of the light-emitting portions of 
the two colors and by controlling the electric current supplied thereto. Furthermore, because the 
service life of the light-emitting diodes is much longer than that of incandescent lamps, the 
replacement of lamps in the devices where they are installed becomes unnecessary and the number 
of maintenance operations can be reduced. 

[0011] 

In order to obtain a color as close to white color as possible, blue light-emitting diodes 
may be arranged at a ratio of one blue light-emitting diode per n amber light-emitting diodes, and 
with such a configuration, good effect is obtained when n is selected within a range from 4 to 8. 

[0012] 

If the electric current flowing in the blue light-emitting diodes is set appropriately with 
respect to the electric current flowing in the amber light-emitting diodes, the color of emitted light 
can be made even closer to the natural white color over almost the entire front surface of the 
light-emitting surface. 

[0013] 

The positional relationship in the arrangement of amber light-emitting diodes and blue 
light-emitting diodes is such that the blue light-emitting diodes are arranged almost in the center 
of the light-emitting surface and the amber light-emitting diodes are arranged on the periphery of 
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the light-emitting surface, or the blue light-emitting diodes are arranged almost equidistantly on 
the light-emitting surface and the amber light-emitting diodes are arranged on the periphery of the 
light-emitting surface. 

[0014] 

If a light-scattering lens is provided on the front surface of the white color lamp, the amber 
light and blue light will be scattered and mixed and the color which is seen from the outside of the 
lens will be white. 

[0015] 

The size and shape of the light-emitting surface can be freely selected according to the 
required quantity of emitted light. Therefore, the white color lamp can be used in a wide range of 
applications, for example, for an illumination lamp, a railroad signal lamp, a back lamp for 
automobiles, a daylight headlamp for automobiles, a road marking lamp, and a white light lamp 
for a photoelectric bulletin board. Furthermore, because the light emitting diodes have a service 
life much longer than that of incandescent lamps, the replacement of lamps becomes unnecessary 
and the number of maintenance operations can be reduced. 

[0016] 

[Embodiments] 

An embodiment of the present utility model will be described below with reference to the 
appended drawings. In the embodiment of the present utility model, a light-emitting portion of 
amber light-emitting diodes and a light-emitting portion of blue light-emitting diodes are basically 
arranged so as to form a single light-emitting surface. The arrangement ratio of the amber light- 
emitting diodes and blue light-emitting diode is such that there is one blue light-emitting diode per 
n amber light-emitting diodes. The arrangement is such that the number n of amber light-emitting 
diodes is from 4 to 8. 
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[0017] 

The arrangement positions are such that blue light-emitting diodes are disposed in the 
center of the light-emitting surface, and a plurality of amber light-emitting diodes are disposed on 
the periphery of the light-emitting surface. Furthermore, when a plurality of blue light-emitting 
diodes are employed, the blue light- emitting diodes are arranged almost equidistantly in the light- 
emitting surface, and the amber light-emitting diodes are disposed around the blue light-emitting 
diodes. 

[0018] 

The electric current flowing in the blue light-emitting diodes is set with respect to the 
electric current flowing in the amber light-emitting diodes so that the color of the emitted light 
looks like a natural white color in almost the entire front part of the light-emitting surface in the 
above-described arrangement. 

[0019] 

(First embodiment) 

FIG. 1 illustrates a circuit configuration of the first embodiment of the present utility 
model. FIG. 2 is a front view illustrating the arrangement of light-emitting diodes in the first 
embodiment of the present utility model. FIG. 3 is a partial sectional view of the side surface 
illustrating the configuration of the first embodiment of the present utility model. FIG. 4 is an 
exploded perspective view illustrating the entire configuration of the first embodiment of the 
present utility model. 

[0020] 

The first embodiment of the present utility model relates to an example of a signal lamp 
used iii relay signal units or shift signal mechanism of railroads. In this example, as shown in FIG. 
1 a total of 10 sets each comprising three amber light-emitting diodes A connected in series (a 
total of 30 light-emitting diodes) and a total of 2 sets each comprising two blue light-emitting 
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diodes B connected in series (a total of 6 light-emitting diodes) are connected in parallel. The 
amber light-emitting diodes A electrically connected in the above- described manner are arranged 
in three layers radially from the center of a substrate 3, as shown in FIG. 2, thereby forming six 
blocks, wherein one blue light-emitting diode B is disposed in almost the central position of each 
block. The space between the amber light-emitting diodes A and blue light-emitting diodes B is 
filled with liquid silicone 4. The substrate 3 is placed in a case 5, as shown in FIG. 3, a resistance 
substrate 7 is mounted on the back surface of the case 5 and a lens 6 is mounted on the light- 
emitting surface. 

[0021] 

The rated voltage of the 30 amber light-emitting diodes A and 6 blue light-emitting diodes 
B is 10 V and light is emitted when an electric current of 15 mA is supplied. In the amber light- 
emitting diodes A, the intensity of monochromatic light becomes the largest when the central 
wavelength thereof is about 582 nm, and in the blue light-emitting diodes B, the intensity of 
monochromatic light becomes the largest when the central wavelength thereof is about 470 nm. 
When such conditions are satisfied, almost the entire light emitted from the lens 6 is converted to 
the apparently white light on the front surface thereof. 

[0022] 

Mass production of light-emitting diodes makes it possible to reduce the production cost 
of one unit, and because the service life of diodes is very long, lamp replacement becomes 
unnecessary and the number of maintenance operations is greatly reduced. 

[0023] 

(Second embodiment) 

FIG. 5 is a front view illustrating the structure of the second embodiment of the present 
utility model. FIG. 6 is a partial cross section illustrating the configuration of the second 
embodiment of the present utility model. 
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[0024] 



The second embodiment of the present utility model relates to an example of an operation 
display lamp used in a variety of devices. In this lamp, one blue light-emitting diode B is disposed 
in the center of a substrate 13, and a total of six amber light-emitting diodes A are used. The 
substrate 13 is contained in a hood 1 1 secured to a socket 12 and secured with liquid silicone 4. 
The display lamps of this type are small units with a diameter of about 20-30 mm. If necessary, 
the white light emission can be further enhanced by installing a light- scattering lens. 

[0025] 

In the first and second embodiments, the front surface had a round shape, but such a shape 
is not limiting. Thus, a square or rectangular shape may be used, or a combination thereof may 
used. The number of amber light-emitting diodes A and blue light-emitting diodes can be 
appropriately selected according to the application thereof. 

[0026] 

[Effect of the Invention] 

As described hereinabove, in accordance with the present utility model an apparently 
white light can be represented by using a combination of light-emitting diodes of two types. 
Moreover, because the light-emitting diodes have a very long service life, the replacement of 
lamps in the installed devices becomes unnecessary and the number of maintenance operations can 
be reduced. Furthermore, the present utility model can be used in a wide range of devices such as 
illumination lamps, railroad signal lamps, display lamps for vehicles, daytime headlamps for 
automobiles, and the like, and also makes it possible to reduce the production cost significantly by 
employing a mass production process. 
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